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Abstract

Understanding the mechanism of mechanical power loss occurring during gear meshing is a pre-
requisite for achieving high-efficiency design goals of gear transmission, and it is greatly affected
by the lubrication characteristics during gear meshing. Based on the finite-line contact elastohy-
drodynamic lubrication theory, a transient elastohydrodynamic lubrication model of involute
spur gear is established. The lubrication characteristics such as sliding/rolling speed, oil film
pressure and oil film thickness at the gear meshing point are analyzed, and then the mechanical
power loss prediction model of the involute spur gear is established. The mechanical power loss
occurs during the meshing process of the spur gear is studied by the key parameters such as input
torque, input speed and pressure angle, and the variation of the meshing efficiency is predicted.
The simulation results show that the model established in this paper can effectively reveal the
mechanism of the meshing efficiency of the involute spur gear, and find that the minimum mesh-
ing efficiency during the meshing process is the key factor determining the average meshing effi-
ciency in the case where the maximum meshing efficiency level in the single-tooth meshing zone is
generally high, which provides an effective reference for designing high efficiency involute spur
gears.
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Figure 1. Geometric contact model of spur gear
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Table 1. Basic parameters of spur gears
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Figure 2. Curvature radius of spur gear in meshing process
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Figure 3. Relevant speed parameters in spur gear meshing process
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Figure 4. Dimensionless load distribution map
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Figure 5. Oil film pressure distribution map
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Figure 6. Oil film thickness distribution map
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Figure 7. Oil film pressure and thickness distribution at basic meshing point

Bl 7. EAMEHEENREES T

K 8 L L B AR (r = 0) AR /Nl BB RE L Loyl BB FE AT R 77 T DA Y, /Nl S R R
Wi E R R TS, R XA MG A AR AL DR BB BT ke, AEASSC AL, il R AR
0.3 pm 2 0.38 pm X[ 2N, 7EFA XA G AL AL B AL L0 0.35 pme Loyl I8 B FERE A 1 & 1l
R ETHES, 1£ 0.35 um £ 0.45 um XIKZ WAL, FEXUAAZ LU E & A7 BLAL, Aot ih 55 R SR OR
PUBCR I ETHBk B Al ik 0.42 pm, 78S AR WG A RL B AL, oL Ji I8 5 B H B0 — 5 1 Bk
B fIRZ905 0.37 pmeo HC il iR ) B W A IR AT ) AN XK, 7E 0.7 GPa % 1.3 GPa Z [A)38fk, 7L
AN REAMG AR IXE, AR ETHES, fEEN RN S XIRRPIE, EARERRERKE, Z
JEAEREAN XA N ZEA ORI AR, AR FORTE A XUA G & X [ BB 18], I RN TR ER A, R

ANXE PR B

0.3754

0.350

h (um)

0.3254

0.300+

[——hmin] 0454 [—hd|
040
0.351
0.000 0002 0004 0.006 0.008 0.000 0.002 0.004 0.006 0.008
p (m) p (m)
(a) F/NHE RS (b) Loy I JE
141 oo
1.24
T
& 104
Q
0.8
06— : : : :
0.000 0002 0004 0.006 0.008
p (m)

(c) WNRE S

Figure 8. Variation of oil film thickness and pressure with meshing line at central position
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Table 2. Change range of input torque
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Figure 9. Change of mechanical power loss and meshing efficiency of spur gears in meshing process under different input
torques
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Table 3. Change range of input speed
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Figure 10. Change of mechanical power loss and meshing efficiency of spur gears in meshing process at different input speed
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Figure 11. Change of mechanical power loss and meshing efficiency of spur gears in meshing process at different pressure angles
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